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　　The purpose of this study was to build up a novel model of vertical bone augmenta-
tion inside a titanium cap on rat calvaria and to evaluate how the ﬁnish of the inner 
surface of the cap would take effect on bone augmentation. Thirty-two 10-week-old 
male Sprague-Dawley rats were used. The calvarium was exteriorized and two trephine 
grooves (6mm)  were created bilaterally on the parietal bone without marrow penetra-
tion. Titanium caps with three different types of inner surface were prepared, i.e. ma-
chine polished, sandblast-treated and HA-coated. Two titanium caps among the three 
different ones were randomly chosen and set in the grooves with their open ends in 
contact with the calvarium.  At 4 or 8 weeks after surgery, the animals were sacriﬁced 
to obtain sections for histological, histomorphometric and immunohistochemical exami-
nations. The amount of newly generated tissue and bone inside the caps was quanti-
tated using an image analyzer.
　　New bone formation on the surface of calvarial bones was observed in the extracal-
varial experimental space and the newly generated tissue contained newly generated 
bone, mineralized bone and marrow tissue. High-powered microscopy revealed osteo-
blasts and osteocytes, while few osteoclasts were observed in the newly generated bone. 
Osteocalcin-positive cells were observed around the newly generated bone whereas os-
teopontin-positive cells were around and inside the bone. The amount of mineralized 
bone in the generated tissue was the highest in the HA-coated caps (p<0.05). The other 
two groups did not signiﬁcantly differ from each other in the volume of augmented tis-
sue or that of mineralized bone.  
　　In this rat GBR model, vertical bone augmentation was observed in all the three 
titanium caps and it was shown that the HA-coated surface signiﬁcantly enhances bone 
augmentation in the cap.
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図１　実験に使用したチタンキャップの形状
ａ　 外形φ6mm, 内径φ5.0mm, 高さ3mmで肉厚が厚さ0.5mm，内面の高さ
3mmの半球ドーム状である。　
ｂ　機械研磨したチタンキャップの内面性状　　
ｃ　サンドブラスト処理したチタンキャップの内面性状   
ｄ 　HA処理したチタンキャップの内面性状
( 3 )










































PBS で1,000倍希釈したマウス抗ラット OCN 抗
a b 

























福井）15) を用いて計測範囲 ROI(Region of Interest)
を確定し，新生組織面積に対する新生骨面積の割
合 (%) を算出した。
　８．統 計 処 理




































































































a, b：  OCN陽性細胞（矢印，a； 中倍率 b； 高倍率像）新生骨骨膜における骨芽細胞のほとんどが
OCN陽性を示した。 
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